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W/HEN IT COMES TO ALGEBRAIC EXPRESSIONS, UNDERSTANDING HOW TO CORRECTLY SIMPLIFY POLYNOMIALS IS FUNDAMENTAL.
STUDENTS OFTEN APPROACH THE SAME PROBLEM DIFFERENTLY, LEADING TO QUESTIONS ABOUT WHICH METHOD YIELDS THE
CORRECT ANSWER. IN THIS ARTICLE, WE EXAMINE THE POLYNOMIAL EXPRESSION THAT GRACE/ CHELSEAI AND ROAN ARE ALL
WORKING ON, ANALYZE THEIR APPROACHES, AND DETERMINE WHOSE WORK IS ACCURATE. THIS COMPREHENSIVE GUIDE AIMS TO
CLARIFY THE PROCESS OF POLYNOMIAL SIMPLIFICATION, HIGHLIGHT COMMON MISTAKES, AND PROVIDE TIPS TO ENSURE CORRECT
SOLUTIONS IN ALGEBRA.

UNDERSTANDING POLYNOMIAL EXPRESSIONS

BEFORE EVALUATING THE STUDENTS’ SOLUTIONS, IT’S ESSENTIAL TO UNDERSTAND WHAT POLYNOMIAL EXPRESSIONS ARE AND
THE PRINCIPLES INVOLVED IN SIMPLIFYING THEM.

WHAT Is A PoLYNOMIAL?

A POLYNOMIAL IS AN ALGEBRAIC EXPRESSION COMPOSED OF VARIABLES, COEFFICIENTS, AND EXPONENTS, COMBINED USING
ADDITION, SUBTRACTION, AND MULTIPLICATION. FOR EXAMPLE:

-\(3x*2+2x-51))

-\N(4A3-7a+ 1)

THE DEGREE OF A POLYNOMIAL IS DETERMINED BY THE HIGHEST EXPONENT OF THE VARIABLE WITHIN THE EXPRESSION.

BAsic RULES FOR SIMPLIFYING POLYNOMIALS

TO SIMPLIFY A POLYNOMIAL:

- COMBINE LIKE TERMS (TERMS WITH THE SAME VARIABLE RAISED TO THE SAME POWER)
- USE THE DISTRIBUTIVE PROPERTY TO REMOVE PARENTHESES

- CAREFULLY PERFORM ADDITION OR SUBTRACTION OPERATIONS

- ENSURE THAT COEFFICIENTS AND EXPONENTS ARE CORRECTLY MANAGED

ANALYZING THE POLYNOMIAL EXPRESSION

LET’S ASSUME THE POLYNOMIAL EXPRESSION BEING SIMPLIFIED IS:
\[3(2x +4)-5(x-2)+6\]

ALL THREE STUDENTS — GRACE, CHELSEA, AND ROAN — ARE WORKING ON SIMPLIFYING THIS EXPRESSION. OUR GOAL IS TO
ANALYZE EACH STUDENT’S APPROACH, COMPARE THE STEPS, AND IDENTIFY THE CORRECT METHOD.



STEP-BY-STEP SIMPLIFICATION OF THE EXPRESSION

BEFORE EVALUATING EACH STUDENT'S WORK, WE WILL PERFORM THE CORRECT SIMPLIFICATION OURSELVES.

ORIGINAL EXPRESSION:
\[3(2x +4)-5(x-2)+6\]

STeP 1: APPLY DISTRIBUTIVE PROPERTY

- DisTrIBUTE 3 ACROSS \( 2x + 4 \):

\[ 3 \1iMEs 2x + 3 \TiMeEs 4 = 6x + 12\]

- DisTRIBUTE -5 Across \( x - 2 \):

\[-5 \TiMes x + (-5) \TimMes (-2) =-5x + 10 '\]

NoWw, THE EXPRESSION BECOMES:
\[6x+ 12-5x+ 10+ 6\]

S1ep 2: CoMBINE LIkE TERMS

- CoMBINE THE TErRMS WITH \( x \):
\[ 6x - 5x =x\]

- COMBINE THE CONSTANT TERMS:
\[12+ 10+ 6=281\]

FINAL SIMPLIFIED EXPRESSION:
\[x+281\]

THIS IS THE CORRECT SIMPLIFIED FORM OF THE ORIGINAL POLYNOMIAL EXPRESSION.

EVALUATING THE STUDENTS’> W ORK

NO\X/, LET’S ASSESS THE WORK OF EACH STUDENT BASED ON THEIR STEPS. WE WILL CONSIDER TYPICAL MISTAKES STUDENTS
MAKE AND VERIFY WHICH STUDENT’S ANSWER ALIGNS WITH THE CORRECT SIMPLIFICATION.

GRACE’s APPROACH

- STEPS:!

- DISTRIBUTES THE COEFFICIENTS CORRECTLY
- COMBINES LIKE TERMS ACCURATELY

- ARRIVES AT THE ANSWER: \( X + 28 \)

- ANALYSIS:
GRACE’S WORK IS ACCURATE IF HER STEPS INVOLVE PROPER DISTRIBUTION AND COMBINING LIKE TERMS. SINCE HER FINAL ANSWER
MATCHES THE CORRECT SIMPLIFIED EXPRESSION, HER METHOD IS CORRECT.



CHELSEA’s APPROACH

- STePS:

- DISTRIBUTES COEFFICIENTS BUT MAKES AN ERROR IN MULTIPLYING

- FOR EXAMPLE, SHE MIGHT WRITE:

\[ 3 \1iMes 2x = 6x \Quab \TexT{(correcT)} \]

\[ 3 \1iMes 4 = 12 \quapo \TexT{(correcT)} \]

- BUT THEN, SHE FORGETS TO DISTRIBUTE THE NEGATIVE SIGN CORRECTLY FOR \(-5(x - 2)\):

\[ -5 \TiMes x = -5x \quab \TexT{(correcT)} \]

\[ -5 \1iMes -2 = 10 \quab \TexT{(correcT)} \]

- SHE MIGHT INCORRECTLY COMBINE CONSTANTS OR COEFFICIENTS AFTERWARD, PERHAPS CONCLUDING WITH \( x + 20 \)

- ANALYSIS:
IF CHELSEA’S RESULT DIFFERS FROM THE CORRECT ANSWER, IT’S LIKELY DUE TO ERRORS IN EITHER DISTRIBUTION OR COMBINING
LIKE TERMS. FOR EXAMPLE, IF SHE ADDED 12, 10, AND 6 TO GET 28 BUT WROTE 20, SHE MADE A MISTAKE IN ADDITION.

RoAN’s APPROACH

- STEPS:!

- MIGHT SKIP THE DISTRIBUTION STEP OR MISAPPLY IT

- FORrR EXAMPLE, ROAN COULD WRITE:

\[3(2x+4)-5(x-2)+6=6x+4-5x+2+6\]

- Here, ROAN INCORRECTLY DISTRIBUTED 3 AS 4 INSTEAD OF 12, AND \(-5\) as 2 INsTEAD oF - 10.

- ANALYSIS:
THIS APPROACH CONTAINS CLEAR ERRORS IN DISTRIBUTION. THE RESULTING EXPRESSION IS INCORRECT, AND HIS FINAL ANSWER
\WOULD NOT MATCH THE CORRECT SIMPLIFIED FORM.

DETERMINING WHICH STUDENT’S WoRK |s CORRECT

BASED ON THE DETAILED ANALYSIS:

- GRACE’S WORK CORRECTLY APPLIES THE DISTRIBUTIVE PROPERTY AND COMBINES LIKE TERMS PROPERLY, ARRIVING AT \( X +
28 \). THEREFORE, HER SOLUTION IS CORRECT.

- CHELSEA’S WORK MAY CONTAIN MINOR ARITHMETIC ERRORS, SUCH AS MISCALCULATING CONSTANTS OR COEFFICIENTS,
LEADING TO AN INCORRECT FINAL ANSWER. W/ITHOUT THE EXACT STEPS, WE CAN INFER HER APPROACH IS FLAWED IF HER
ANSWER DOES NOT MATCH THE CORRECT RESULT.

- ROAN’S WORK DEMONSTRATES FUNDAMENTAL ERRORS IN DISTRIBUTION, RESULTING IN AN INCORRECT SIMPLIFIED EXPRESSION.

CONCLUSION:

GRACE’S WORK IS CORRECT. SHE CORRECTLY APPLIED ALGEBRAIC PRINCIPLES, ENSURING AN ACCURATE SIMPLIFICATION OF THE
POLYNOMIAL EXPRESSION.

CoMMON MISTAKES IN SIMPLIFYING POLYNOMIAL EXPRESSIONS

UNDERST ANDING COMMON ERRORS CAN HELP STUDENTS AVOID MISTAKES WHEN WORKING WITH POLYNOMIALS. HERE ARE SOME
TYPICAL PITFALLS:



1. INCORRECT DISTRIBUTION

- FORGETTING TO MULTIPLY EACH TERM INSIDE PARENTHESES BY THE TERM OUTSIDE.
- SIGN ERRORS, ESPECIALLY WHEN DISTRIBUTING NEGATIVE SIGNS.

2. CoMBINING NoN-LIke TERMS

- ATTEMPTING TO COMBINE TERMS WITH DIFFERENT VARIABLES OR EXPONENTS.
- MIXING CONSTANTS WITH VARIABLES.

3. ARITHMETIC ERRORS

- SIMPLE ADDITION OR SUBTRACTION MISTAKES.
- MISCALCULATING COEFFICIENTS.

4. SKIPPING STEPS

- RUSHING THROUGH THE PROCESS WITHOUT VERIFYING EACH STEP.
- NOT DISTRIBUTING ALL TERMS FULLY BEFORE COMBINING LIKE TERMS.

TiPs FOR CORRECT POLYNOMIAL SIMPLIFICATION

To ENSURE ACCURACY, STUDENTS SHOULD FOLLOW THESE BEST PRACTICES!

e ALWAYS DISTRIBUTE COEFFICIENTS CAREFULLY, PAYING ATTENTION TO SIGNS.

\W/RITE EACH STEP CLEARLY TO AVOID CONFUSION.

e COMBINE LIKE TERMS ONLY AFTER FULLY DISTRIBUTING ALL TERMS.
® DOUBLE-CHECK ARITHMETIC CALCULATIONS.

® VERIFY EACH STEP BY SUBSTITUTING A VALUE FOR VARIABLES (IF APPLICABLE) TO CONFIRM THE SIMPLIFIED EXPRESSION
YIELDS THE SAME RESULT.

FINAL THOUGHTS: MASTERING POLYNOMIAL SIMPLIFICATION

SIMPLIFYING POLYNOMIAL EXPRESSIONS IS A FOUNDATIONAL SKILL IN ALGEBRA THAT REQUIRES ATTENTION TO DETAIL AND A
SOLID UNDERSTANDING OF ALGEBRAIC PROPERTIES. AS DEMONSTRATED THROUGH THE COMPARISON OF GRACE, CHELSEA, AND
RoaN’s WORK, APPLYING THE DISTRIBUTIVE PROPERTY CORRECTLY AND COMBINING LIKE TERMS ACCURATELY ARE CRUCIAL
STEPS. GRACE’S METHOD EXEMPLIFIES PROPER TECHNIQUE, LEADING TO THE CORRECT SIMPLIFIED EXPRESSION. IN CONTRAST,
MISTAKES IN DISTRIBUTION OR ARITHMETIC CAN LEAD TO INCORRECT RESULTS.

REMEMBER, CONSISTENT PRACTICE, CAREFUL WORK, AND REVIEWING EACH STEP CAN HELP STUDENTS DEVELOP CONFIDENCE AND



PROFICIENCY IN ALGEBRA. BY MASTERING THESE SKILLS, STUDENTS WILL BE BETTER PREPARED FOR MORE ADVANCED MATH TOPICS
AND PROBLEM-SOLVING CHALLENGES.

KEY\WORDS:
POLYNOMIAL SIMPLIFICATION, ALGEBRA, DISTRIBUTIVE PROPERTY, LIKE TERMS, ALGEBRA MISTAKES, POLYNOMIAL EXPRESSION,
ALGEBRA TIPS, SOLVING POLYNOMIALS, ALGEBRA PRACTICE, ACADEMIC SUCCESS IN MATH

FREQUENTLY AskeD QUESTIONS

\WHAT DOES IT MEAN WHEN MULTIPLE STUDENTS SIMPLIFY THE SAME POLYNOMIAL
EXPRESSION?

[T MEANS THEY ARE ALL ATTEMPTING TO FIND THE SIMPLEST FORM OF THE POLYNOMIAL, AND THEIR WORK SHOULD IDEALLY LEAD
TO THE SAME FINAL EXPRESSION IF DONE CORRECTLY.

How CAN WE DETERMINE WHICH STUDENT'S WORK IS CORRECT WHEN SIMPLIFYING A
POLYNOMIAL?

BY COMPARING EACH STUDENT'S FINAL SIMPLIFIED EXPRESSION TO ENSURE IT IS FULLY SIMPLIFIED AND EQUIVALENT TO THE
ORIGINAL, AND CHECKING THEIR INTERMEDIATE STEPS FOR ACCURACY.

\WHAT COMMON MISTAKES SHOULD BE CHECKED WHEN EVALUATING THE CORRECTNESS
OF POLYNOMIAL SIMPLIFICATION?

ERRORS SUCH AS INCORRECT COMBINING OF LIKE TERMS, MISSED TERMS, SIGN ERRORS, OR INCORRECT APPLICATION OF
DISTRIBUTIVE PROPERTY ARE COMMON MISTAKES TO WATCH FOR.

IF GRACE, CHELSEA, AND ROAN ALL HAVE DIFFERENT SIMPLIFIED FORMS, HOW DO WE
KNOW WHICH ONE IS CORRECT?

WE VERIFY WHICH SIMPLIFIED FORM IS EQUIVALENT TO THE ORIGINAL POLYNOMIAL BY SUBSTITUTING SPECIFIC VALUES OR BY
SIMPLIFYING EACH FORM FURTHER TO SEE IF THEY MATCH.

CAN TWO DIFFERENT SIMPLIFIED EXPRESSIONS BE CORRECT FOR THE SAME POLYNOMIAL?

NO, THE SIMPLIFIED FORM OF A POLYNOMIAL SHOULD BE UNIQUE; DIFFERENT SIMPLIFIED FORMS INDICATE ERRORS IN ONE OR MORE
OF THE SOLUTIONS.

WHAT STEPS SHOULD STUDENTS FOLLOW TO ENSURE THEIR POLYNOMIAL
SIMPLIFICATION IS CORRECT?

THEY SHOULD CAREFULLY APPLY THE DISTRIBUTIVE PROPERTY, COMBINE LIKE TERMS PROPERLY , DOUBLE-CHECK THEIR WORK,
AND VERIFY THEIR FINAL EXPRESSION MATCHES THE ORIGINAL POLYNOMIAL.

\WHY IS IT IMPORTANT FOR STUDENTS TO UNDERSTAND EACH STEP OF POLYNOMIAL
SIMPLIFICATION?

UNDERSTANDING EACH STEP HELPS IDENTIFY MISTAKES, ENSURES ACCURACY , AND DEEPENS THEIR COMPREHENSION OF ALGEBRAIC
CONCEPTS.



How CAN TEACHERS DETERMINE WHICH STUDENT'S WORK IS CORRECT IN A POLYNOMIAL
SIMPLIFICATION TASK?

BY REVIEWING EACH STUDENT'S DETAILED STEPS, VERIFYING THEIR FINAL EXPRESSION AGAINST THE ORIGINAL POLYNOMIAL, AND
CONFIRMING THE CORRECTNESS OF THEIR ALGEBRAIC MANIPULATIONS.

\WHAT IS THE SIGNIFICANCE OF THE FINAL SIMPLIFIED EXPRESSION BEING EQUIVALENT TO
THE ORIGINAL POLYNOMIAL?

[T CONFIRMS THAT THE SIMPLIFICATION PROCESS WAS ACCURATE AND THAT THE FINAL EXPRESSION CORRECTLY REPRESENTS THE
ORIGINAL POLYNOMIAL IN ITS SIMPLEST FORM.

ADDITIONAL RESOURCES

GRACE, CHELSEA, AND ROAN ARE SIMPLIFYING THE SAME POLYNOMIAL EXPRESSION. WHICH STUDENT'S W oRK |s CORRECT?

INTRODUCTION

MATHEMATICS, AT ITS CORE, IS A DISCIPLINE OF PRECISION, LOGIC, AND CLARITY. \W/HEN STUDENTS ARE TASKED WITH
SIMPLIFYING POLYNOMIAL EXPRESSIONS, THE GOAL IS TO REDUCE THE EXPRESSION TO ITS MOST CONCISE AND ACCURATE FORM,
PRESERVING ITS VALUE AND STRUCTURE. HO\X/EVER, IN EDUCATIONAL SETTINGS, IT IS NOT UNCOMMON FOR MULTIPLE STUDENTS
TO ARRIVE AT SEEMINGLY DIFFERENT SIMPLIFIED FORMS OF THE SAME ORIGINAL EXPRESSION. THIS RAISES A CRITICAL QUESTION:
WHEN GRACE, CHELSEA/ AND ROAN EACH SIMPLIFY THE SAME POLYNOMIAL, WHOSE WORK IS CORRECT?

THIS INVESTIGATION DELVES INTO THE MATHEMATICAL PROCESSES, COMMON PITFALLS, AND STANDARDS FOR VERIFYING THE

CORRECTNESS OF SIMPLIFICATIONS. BY EXAMINING THE WORK OF EACH STUDENT, ANALYZING THEIR METHODS, AND COMPARING
THEIR RESULTS, WE AIM TO DETERMINE WHO HAS PROVIDED THE ACCURATE AND PROPER SIMPLIFICATION.

THE ORIGINAL POLYNOMIAL EXPRESSION

To PROCEED, LET US ASSUME THE ORIGINAL POLYNOMIAL EXPRESSION UNDER CONSIDERATION IS:

\[P(x) = 3x"3 - 6x"2 +9x - 12\]

THIS POLYNOMIAL IS A TYPICAL EXAMPLE USED IN ALGEBRAIC SIMPLIFICATION EXERCISES, INVOLVING TERMS OF VARYING

DEGREES AND COEFFICIENTS. THE GOAL FOR EACH STUDENT_GRACE, CHELSEA/ AND ROAN—IS TO SIMPLIFY THIS EXPRESSION
AS MUCH AS POSSIBLE, IDEALLY TO ITS STANDARD FORM.

THE IMPORTANCE OF STANDARD FORM AND SIMPLIFICATION RULES

BEFORE ANALYZING EACH STUDENT'S SOLUTION, IT IS ESSENTIAL TO UNDERSTAND WHAT CONSTITUTES A CORRECT
SIMPLIFICATION:

- STANDARD FORM: POLYNOMIAL EXPRESSIONS ARE TYPICALLY WRITTEN IN DECREASING ORDER OF DEGREE: HIGHEST DEGREE FIRST.
- COMBINING LIKE TERMS: TERMS WITH THE SAME VARIABLE AND EXPONENT SHOULD BE COMBINED BY ADDING THEIR COEFFICIENTS.
- FACTORING AND OTHER OPERATIONS: \WHILE FACTORING CAN BE USEFUL, UNLESS EXPLICITLY INSTRUCTED, SIMPLIFICATION
GENERALLY INVOLVES COMBINING LIKE TERMS AND REDUCING COEFFICIENTS.

ANY SIMPLIFIED FORM SHOULD BE EQUIVALENT TO THE ORIGINAL POLYNOMIAL, WITHOUT ALTERING ITS VALUE OR MEANING.



STUDENT W/ ORK ANALYSIS

GRACE’S APPROACH AND RESULT

GRACE BEGINS BY WRITING THE ORIGINAL POLYNOMIAL:

\[ 3x"3 - 6x"2+9x - 12\]

SHE NOTES THAT ALL COEFFICIENTS ARE DIVISIBLE BY 3, SO SHE FACTORS OUT 3:
\[ 3(x"3 - 2x"2 + 3x - 4)\]

NEXT, SHE ATTEMPTS TO FACTOR THE CUBIC POLYNOMIAL INSIDE THE PARENTHESES. USING THE RATIONAL ROOT THEOREM,
GRACE TESTS POSSIBLE RATIONAL ROOTS: £ 1, +2, +4.

- TesTing \( x=1\):
\[173-2(1)"2+3(1)-4=1-2+3-4=-2\neQ O \]

- TesTing \( x=2 \):

\[8-8+6-4=2\neq0\]

- Testing \( x=-1\:
\[-1-2(1)-3-4=-1-2-3-4=-10\neq 0]

- TesTing \( x=-2 \):

\[-8-8-6-4=-26\neq0\]

- TesTing \( x=4 \):
\[64-2(16)+3(4)-4=64-32+12-4=40\neQ0\]
- TesTing \( x=-4 \):
\[-64-2(16)-3(4)-4=-64-32-12-4=-112\neQ O \]

SINCE NONE OF THESE ARE ROOTS, GRACE CONCLUDES THAT THE CUBIC FACTOR DOES NOT FACTOR NICELY OVER THE
RATIONALS. THEREFORE, SHE LEAVES THE POLYNOMIAL FACTORED AS:

\[ 3(x"3 - 2x"2 + 3x - 4)\]

SHE CONSIDERS THIS THE SIMPLIFIED FORM, EMPHASIZING THE FACTORIZATION OF THE LEADING COEFFICIENT.

ANALYSIS:

GRACE'S APPROACH IS METHODICALLY CORRECT IN FACTORING OUT THE GREATEST COMMON FACTOR (GCF). HOWEVER, HER
CONCLUSION THAT THE REMAINING CUBIC CANNOT BE FACTORED OVER RATIONALS IS ACCURATE; THUS, HER FINAL FORM IS

ACCEPTABLE AS A SIMPLIFIED EXPRESSION. NEVERTHELESSI SOME EDUCATORS PREFER THE FULLY EXPANDED FORM FOR CLARITY
UNLESS FACTORING IS EXPLICITLY REQUIRED.

CHELSEA’S APPROACH AND RESULT



CHELSEA STARTS WITH THE ORIGINAL POLYNOMIAL:
\[P(x)=3x"3-6x"2+9x-121\]

SHE PROCEEDS TO COMBINE LIKE TERMS, IF ANY, BUT NOTICES THAT THE TERMS ARE ALREADY DISTINCT. SHE THEN LOOKS FOR
COMMON FACTORS ACROSS ALL TERMS:

- CoefrICIENTS: 3, -6, 9,-12

SINCE ALL COEFFICIENTS ARE DIVISIBLE BY 3, CHELSEA FACTORS OUT 3:

\[ 3(x"3 - 2x"2 + 3x-4)\]

SHE DOES NOT ATTEMPT TO FACTOR FURTHER BUT WRITES THE EXPRESSION IN A SIMPLIFIED, FACTORED-OUT FORM:

\[ \soxen{3(x"3 - 2x"2 + 3x - 4)} \]

ANALYSIS:

CHELSEA'S APPROACH ALIGNS WITH STANDARD ALGEBRAIC PROCEDURES—FACTORING OUT THE GCF AND LEAVING THE
POLYNOMIAL INSIDE THE PARENTHESES. HER WORK IS CORRECT AND CONSISTENT WITH PROPER SIMPLIFICATION. SHE ALSO

RECOGNIZES THAT FURTHER FACTORING IS NOT STRAIGHTFORWARD, WHICH IS ACCEPTABLE UNLESS THE PROBLEM SPECIFIES
COMPLETE FACTORIZATION.

RoAN’s APPROACH AND RESULT

ROAN BEGINS BY REWRITING THE POLYNOMIAL:

\[P(x) =3x"3-6x"2+9x-12\]

HE IMMEDIATELY NOTICES THAT EACH TERM IS DIVISIBLE BY 3 AND PROCEEDS TO FACTOR OUT 3:
\[ 3(x"3 - 2x"2 + 3x - 4) \]

NexT, ROAN ATTEMPTS TO FACTOR THE CUBIC POLYNOMIAL \( Xx"3 - 2x"2 + 3x - 4 \). HE APPLIES SYNTHETIC DIVISION OR
POLYNOMIAL DIVISION TO LOOK FOR ROOTS:

- He tests \(x=1\):
\[1-2+3-4=-2\neq0\]

- Tests \(x=2\):
\[8-8+6-4=2\neQ0\]

- Tests \(x=-1\):
\[-1-2+(-3)-4=-10\neQ O \]
- Tests \(x=-2\):
\[-8-8-6-4=-26\neQ0\]

SINCE NO RATIONAL ROOTS ARE FOUND, ROAN CONCLUDES THAT THE POLYNOMIAL CANNOT BE FACTORED FURTHER OVER
RATIONALS. HE THUS PRESENTS THE SIMPLIFIED FORM AS:

\[ \Boxeo{3(x"3 - 2x™2 + 3x - 4)}\]



ANALYSIS:

ROAN’S REASONING MIRRORS CHELSEA’S AND ALIGNS WITH THE PREVIOUS ANALYSES. HE CORRECTLY IDENTIFIES THE GCF AND
RECOGNIZES THE LIMITS OF FACTORING OVER RATIONALS. HIS CONCLUSION IS CONSISTENT WITH STANDARD SIMPLIFICATION
PROCEDURES.

COMPARATIVE EVALUATION OF STUDENT \¥/ ORK

ALL THREE STUDENTS_GRACE, CHELSEA, AND ROAN—BEGIN WITH THE SAME ORIGINAL POLYNOMIAL AND CORRECTLY IDENTIFY
THE GCF As 3. THEIR DIFFERING APPROACHES PRIMARILY INVOLVE WHETHER THEY ATTEMPT TO FACTOR THE REMAINING CUBIC
POLYNOMIAL FURTHER OR LEAVE IT IN FACTORED FORM.

- GRACE: FOCUSES ON FACTORING THE CUBIC POLYNOMIAL, BUT FINDS IT IRREDUCIBLE OVER RATIONALS. Her METHOD IS VALID,
AND HER FINAL EXPRESSION |S CORRECT AS A FACTORED FORM.

- CHeLsEA: FACTORS ouT THE GCF AND LEAVES THE CUBIC POLYNOMIAL UNFACTORED, WHICH IS ACCEPTABLE AND OFTEN
STANDARD PRACTICE UNLESS FULL FACTORIZATION IS REQUIRED.

- RoaN: FoLLows A SIMILAR PROCESS, VERIFYING THAT FURTHER FACTORIZATION ISN'T READILY ACHIEVABLE OVER RATIONALS
AND PRESENTS THE SAME SIMPLIFIED FORM.

1

Key POINT: ALL THREE STUDENTS ARRIVE AT AN EQUIVALENT SIMPLIFIED EXPRESSION:
\[ 3(x*3 - 2x"2 + 3x - 4) \]

WHICH IS A CORRECT SIMPLIFICATION OF THE ORIGINAL POLYNOMIAL.

DETERMINING THE MosT CORRECT W ORk
GIVEN THE ANALYSIS, THE QUESTION “\W/HICH STUDENT'S WORK IS CORRECT?” HINGES ON THE CONTEXT OF THE PROBLEM:

- IF THE GOAL IS SIMPLY TO FACTOR OUT THE GCF AND LEAVE THE POLYNOMIAL IN ITS SIMPLEST POSSIBLE FORM, THEN
CHELSEA’S AND ROAN’S APPROACHES ARE CORRECT.

- |F THE PROBLEM EXPLICITLY REQUIRES FACTORING THE CUBIC POLYNOMIAL FURTHER (E.G., TO FIND ROOTS OR FULLY FACTOR
OVER RATIONALS), THEN GRACE’S ATTEMPT TO FACTOR FURTHER IS VALID BUT UNSUCCESSFUL, AS THE POLYNOMIAL DOES NOT
FACTOR OVER RATIONALS.

IN STANDARD ALGEBRAIC PRACTICE, THE SIMPLEST CORRECT FORM IS OFTEN TO FACTOR OUT THE GCF AND LEAVE THE

POLYNOMIAL UNFACTORED IF IT CANNOT BE FACTORED FURTHER OVER RATIONALS. THEREFORE, CHELSEA’S AND ROAN’S \WORK
ARE BOTH CORRECT AND ACCEPTABLE.

BrROADER IMPLICATIONS AND EDUCATIONAL INSIGHTS
THIS ANALYSIS HIGHLIGHTS SEVERAL IMPORTANT EDUCATIONAL POINTS:

- UNDERSTANDING WHEN TO FACTOR COMPLETELY: NOT ALL POLYNOMIALS ARE FACTORABLE OVER THE RATIONALS,
RECOGNIZING THIS IS CRUCIAL.

- APPROPRIATE SIMPLIFICATION: OVER-FACTORING OR ATTEMPTING TO FACTOR OVER THE WRONG FIELD (E.G., REAL NUMBERS
WHEN ONLY RATIONALS ARE CONSIDERED) CAN LEAD TO UNNECESSARY COMPLICATIONS.

- CLARITY AND COMMUNICATION: STUDENTS SHOULD CLEARLY STATE THEIR REASONING, ESPECIALLY WHEN ATTEMPTING TO



FACTOR FURTHER OR LEAVE EXPRESSIONS IN A PARTICULAR FORM.

- GRADING CRITERIA: IN AN ACADEMIC CONTEXT, CORRECTNESS DEPENDS ON THE INSTRUCTIONS—IF FULLY FACTORED FORM IS
REQUIRED, THEN THE STUDENTS' WORK SHOULD BE EVALUATED ACCORDINGLY.

CoNCLUSION
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